Our experience of 90 hepatectomies (HE) and examinations of 64 cadaver livers resulted in the elaboration of a simplified technique for the exposure of hepatic pedicles (HP) and the rapid selective ligation without significant normothermal ischemia of the retained parts of the liver. The method comprises 4 consecutive steps: 1) a superficial T-shaped incision of Glisson's capsule at the site of HP projection on the liver's inferior surface, 2) introduction of the surgeon's forefinger into the liver parenchyma, controlled by clamping the hepatoduodenal ligament, the fingertip finding a tubular structure well distinguished by its smooth elastic surface from the friable parenchyma and bending the finger to hook the pedicle, 3) drawing the hooked pedicle downwards through the slit in the capsule and temporarily clamping it, while releasing the hepatoduodenal ligament so as to restore blood supply to the retained parts of the liver, 4) checking for correct ligature position on the HP before its final ligation by matching the actual ischemic area with the intended line of resection and moving the clamp proximally or distally along the exposed pedicle for the release or clamping of lateral branches as necessary. Whereupon resection can be performed by any of the known methods.
This method has been used in 8 major HE, allowing to reduce intraoperative blood loss from 2200+247 ml to 1000+225 ml and reducing general liver ischemia from 10 minutes and more to 2-3 minutes.
KEY WORDS: Liver, hepatectomy, hepatic pedicles, access to pedicles An accurate and least traumatic approach to a hepatic pedicle (HP) in the portion of the liver being removed, is a crucial element of anatomical resection. 6'7'19 Existing methods of HP exposure presuppose access to them through the parenchymal mass along avascular fissures by the finger fracture technique, or their dissection in the hilus of the liver. 3'7'19 Both these methods entail considerable intraoperative loss of blood.
Our experience of 90 hepatectomies (HE) performed between 1972 and 1987 suggested the idea of drawing an HP out into a small incision on the inferior surface of the liver obviating its careful dissection. 6'7 This idea is based on well-known facts: the lobar and segmental HP are lodged not farther than 2-2.5 cm from the inferior surface of the liver and have a topographical projection onto that surface 3A3 owing to the epifascial sheath enfolding them, they may be palpably distinguished by their consistency from the surrounding parenchyma, and are sufficiently strong and elastic. 22 The investigation was basically aimed at the simplification of the operation so as to reduce its traumatic effect and bring it within reach of a greater number of surgeons.
MATERIALS AND METHODS
Sixty anatomical HE were performed according to the elaborated technique on human cadavers whose cause of death was not associated with hepatobiliary diseases; this method was subsequently used clinically when performing HE in 8 patients.
The most probable location of the HP belonging to the portion of the liver (lobe, sector or segment*) to be removed was determined and projected onto the liver's undersurface relative to its least variable landmarks (gallbladder fossa, porta hepatis and round ligament), whereupon, after clamping the hepatoduodenal ligament (HDL), a 3-3.5 cm long superficial T-shaped incision of the liver capsule was made (Figure 1 ). Then the operating surgeon introduces his right forefinger upwards into the incision, tunneling the parenchyma until the finger tip finds, at about 1.5-2 cm from the surface, a dense elastic tubular structure which more often than not proves to be the HP being sought, hooks it by bending the finger and draws it out onto the undersurface of the liver (Figure 2 a, This method of selective FEP has been used in eight patients aged between 15 and 51 years when performing right hepatectomy (5), right lateral lobectomy (2) and left caval lobectomy (1) .
RESULTS
Anatomic studies allowed to determine more accurately the depth of lobar and segmental HP lodgement from the visceral surface of the liver (Table 1) , and to detect the external and internal landmarks for HE of various scope and the direction for finger tunneling of the liver parenchyma.
The deepest HP lodgement was observed for the Vth and VIIIth segments while HP lodgement nearest the surface was in the Ilnd and IIIrd segments.
The elasticity of the hepatic pedicles enfolded in an epifascial sheath was adequate for being hooked by the finger and drawn out through the slit on the liver's undersurface irrespective of the depth of HP lodgement.
The external and internal landmarks for the detection of lobar and segmental HPs are presented in Table 2 and also in Figure 1 .
Given below are the specific features of performing hepatectomies of various scope with the use of selective FEP. Figure 6 ). During this maneuver a parenchymatous bridge with HP branches of SIV passing within it occurs between the introduced forefinger and the opposing thumb outside. The parenchyma is crushed by massaging movements of the thumb and the several HP branches of SIV, hooked by the finger, are brought out through the rupture along the round ligament to be ligated one after another. Here the duration of HDL occlusion did not exceed 3 min. In only one of 10 observations the preliminarily placed ligature captured an atypically situated branch which supplied the SIII, a fact established during perfusion with contrast medium and confirmed by subsequent dissection.
The elaborated method of selective FEP was used in 8 patients, for whose basic data see Table 3 . As the same time a hepatectomy remains the operation of election in the majority of tumoral lesions of the liver. 17 Hence quite understandable is the striving to make this operation less traumatic and better available to a greater number of surgeons. Recent years have seen considerable strides in this direction. In this two main tendencies can be clearly seen: prolongation of complete occlusion of general hepatic circulation during the most traumatic stages of the operation to 30-60 min of normothermic ischemia and even longer (up to 90-120 min) with local external cooling, 4'8'14 and also the use of new instruments based on modern physical principles ensuring bloodless separation of parenchyma and the exposure from it of pedicles for isolated ligation" various modifications of lasers,21 an ultrasonic scalpel,16'2 a plasma 11 and cryogenic scalpel, a high-pressure water jet, 15 and some other devices. The experience of recent years indicates that diminishing intraoperative blood loss by using more perfect instruments seems much more promising, even though they are at times rather sophisticated and require special skills. 16 Our method by no means excludes the use of such instruments for bloodless HP exposure; it even simplifies the operation, since temporary ligation or clamping of the exposed HP immediately and clearly shows the true extent to which the operation's basic stage may be safely carried out by using a parenchyma ultrasonic aspirator or some other "bloodless" surgical instrument strictly along the line of demarcation, i.e. by completely observing the principle of anatomic resection without the hazard of accidental ligation of trunks supplying the organ's territory not intended for removal. The method is simple enough and generally accessible since it requires no complicated geometric computations for accurately spotting the site of HP projection as it utilizes the principle of internal fingertip orientation and adjustment of the ligature or clamp by shifting it along the exposed HP, nor does it require additional three-dimensional angiographic examinations (which is especially important in an urgent situation), for even when atypical departures of a lobar artery or a portal vein branch are encountered, the branches supplying the segment or sector to be removed are situated precisely in the common epifascial sheath of the HP corresponding to the territory concerned.
